Increasing social, economic, and political pressures to reform the American approach to medical care makes change likely. A fundamental premise of predictive health is that it should be cheaper (at least per person life year), more efficient, and have a greater return on the investment of keeping people healthy as opposed to waiting for disease to intervene. The Emory Predictive Health and Society Strategic Initiative and its Center for Health Discovery and Well Being have embarked on a program to define health to the extent that modern science permits in the context of the entire human experience, to identify measurable variables that describe and predict a healthy state, and to use that knowledge to design health-focused interventions that are affordable and effective. Initial results from a study of a randomly selected "essentially healthy" cohort, utilizing extensive assessments and a health partner, are promising. Studies of healthy aging over the entire life spectrum promise valuable normative data for age-specific assessments of health and the setting of realistic health goals.
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INTRODUCTION
If you Googled the topic "health care reform," on June 1, 2009, you would have retrieved 1,700,000 hits. If you are even a casual reader of the popular press, you are aware of a burgeoning interest in health care and a rising public realization that health care in the United States is not sustainable (and perhaps should not be) in its present form.
We pay too much for health care. Whether normalized to gross domestic product or population number, we spend close to twice as much on health care as most other developed countries. But those extra dollars do not buy better health, at least at a population level. Life expectancy in the United States is less than in most of the countries that pay less for health care, and a calculated value of "mortality amenable to health care" showed the U.S. leading the pack in 2002-2003 1 . There are close to 50 million Americans without health insurance 2 . This does not mean that they have no access to health care. Rather, they get charity care, mostly in emergency rooms, for acute exacerbations of advanced chronic disease that could have been prevented with effective, timely health care. This is expensive care with less than optimal results.
High-throughput science (genomics, proteomics, metabolomics, etc.), molecular imaging, regenerative medicine, and astounding advances in computational sciences appear to provide powerful tools for understanding human biology and marshalling that knowledge to benefit human health. We are headed that way, 3, 4 but we're not there yet 5 and we can't afford to wait. Advances in science and technology will make extraordinary things possible, but politics, social attitudes, and economics will dictate the pace and direction of change.
PREDICTIVE HEALTH: THE CONCEPT
It has been observed that America has a "disease care non-system" rather than a health care system. 6, 7, 8 A number of terms have been used to refer to a new way to focus energies and resources. Most descriptors, for obscure reasons, begin with "P" (eg, predictive, prospective, personalized, participatory). 9 We have chosen the term "predictive health" to emphasize prediction as opposed to diagnosis, and health as opposed to disease. 10 The elements of the concept are:
1. Health should be positively defined in the context of the entire human experience. Health is not just the absence of disease (a default condition), and it includes a host of interacting factors not limited to biology. 11
2.
There are fundamental processes that can be measured that are not disease specific, but rather define the biology of health. Deviations in these processes are warning signs of "unhealth," and presage even the earliest evidence for altered organ structure or function, i.e., disease.
3.
A focus of effort and resources on healthy people can: a) identify the most robust predictors of health; b) identify the most effective interventions that optimize quality and duration of health; and c) translate that knowledge to populations in a manner that is efficient and cost effective.
ROLE OF ACADEMIC HEALTH CENTERS IN THE REVOLUTION
For several reasons, there is both an opportunity and an obligation for academic health centers to play a leading role in the coming transformation of American health care. 10, 12 For one thing, the revolution requires the focus of a wide array of disciplines on multiple facets of the problem. Academic health centers and their associated universities are havens of the essential cadre of diverse experts. Universities are also uniquely positioned to foster interdisciplinary collaborations on a large scale and to function as catalysts for broadly integrative fundamental and applied research. At their best, Academic health centers can bring both academic rigor and apolitical objectivity to the task and can serve as vehicles for articulating the issues in the national debate.
THE EMORY GEORGIA TECH CENTER FOR HEALTH DISCOVERY AND
WELL BEING
Recognizing both the opportunity and the obligation, Emory University adopted "Predictive Health and Society" as an institution-wide initiative integral to its multiyear strategic plan (http://www.phi.emory.edu/). The Center for Health Discovery and Well Being is the initial expression of this broader initiative. The Center is a demonstration project for the basic concepts of focusing on health in its broadest context, exploring novel biomarkers that predict health or its loss, and effecting lifestyles in ways that favorably affect health risks. A goal of the center is to define, predict and maintain health throughout the human lifespan. In this sense, the studies done in the Center complement other ongoing longitudinal studies of aging as suggested below.
The Place
We started with the premise that the entire experience of encountering a health-focused program should be different than the experience of doctor-focused disease care. The Center space was designed to be a pleasant and efficient place for healthy people to come. Creative use of traffic flow design, lighting, and color schemes contrast with the usual medical clinic or doctor's office. The effect is a more spa-like atmosphere, although the design permits efficient conduct of the measurements and other interactions that are basic to the program.
The Vocabulary
There is an extensive medical vocabulary common to medical professionals and the lay public that is heavily disease focused. In this context, people are often referred to as patients -implying that there is a diagnosis waiting to happen. For a health-focused approach, we think it is important to employ a vocabulary that is more personal and focused on wellness. We do not refer to people as patients, but rather as participants, implying a partnership aimed at optimizing health.
Participants
The Center is intended as a health-focused facility that serves essentially healthy people and does not deliver traditional medical care. The initial cohort is a random sample of employees of a large university who are fully employed, productive people. The employee pool is 60% female, 58% white non-Hispanic, 24% African American, 3% Hispanic, 15% Asian, and <1% other. Specific criteria for enrollment were: a) Inclusion criteria were male or female employees aged ≥18 years and absence of hospitalization in the previous year except for accidents; b) Exclusion criteria were: history in past 1 year of severe Axis 1 psychosocial disorders; addition of new prescription medications to treat a chronic disease condition (with exception of changes in anti-hypertensive or anti-diabetic agents); substance/drug abuse or alcoholism; current active malignant neoplasm; uncontrolled or poorly controlled autoimmune, cardiovascular, endocrine, gastrointestinal, hematologic, infectious, inflammatory, musculoskeletal, neurologic, psychiatric or respiratory disease; any acute illness (such as viral infection) in previous 2 weeks before baseline studies; likely inability to undergo the complete set of CHDWB assessments; inability to give informed consent. The participants understand that the Center is not a medical care facility and that this program complements, but does not substitute for, appropriate medical care.
Health Assessments
The group of health assessments used in the initial cohort was designed to be as comprehensive as was practical. A web-based portal, using validated instruments where they exist, collects information about mental health, social support, family situation, stress, anxiety, depression, spirituality, sleep patterns, diet, physical activity, environmental exposures, health-related behaviors, and symptoms. Many of these questionnaires can be completed at home on a secure web site. Physical measurements done in the Center include resting blood pressure and heart rate, anthropometrics, percent body fat and bone density (iDXA), treadmill fitness test and ultrasonic measurements of carotid artery thickness, arterial compliance, flow-mediated vasodilation, and central blood pressure. Blood samples are drawn for an extensive panel of known biomarkers related to endocrine, immune and metabolic health, and inflammatory and nutrition status. From serum and peripheral blood cells, measurements are made of the four processes that we hypothesize are fundamental mechanisms related to health: redox status, inflammatory cytokines, immune cells (fluorescence activated cell sorting-FACS) and regenerative capacity (circulating stem cells by FACS). A complete list of measurements that are made is given in table II.
The data for each participant are assembled into a "Health Assessment Report," which summarizes and interprets the information. In addition, all of the data populate a deidentified database, which will be a valuable resource for exploring associations among the many variables related to predicting health. Also, serum and DNA samples from peripheral blood are stored in a bio-repository as a wet archive for future investigations.
The "Health Partner"
We are convinced that extensive use of technology is a critical part of a health-focused care program, 13 but optimal health requires partnerships between people. In our program this is a partnership between a participant and a person trained to provide information and support for the participant. It is neither necessary nor economically feasible for highly trained medical professionals (e.g., doctors, physician assistants, nurse practitioners, nurses) to be the initial point of contact in a system for "essentially healthy" people. Therefore, we have introduced the concept of a "Health Partner." This title is meant to convey a horizontal (as opposed to the traditionally vertical) relationship. Health partners have at least a bachelor's degree, and a background in human biology, nutrition, exercise physiology, human behavior, or other relevant areas. They are trained by both didactic and practical experiences in the knowledge base and skill set needed for the targeted role of health partner. Upon entry to the program, each participant is assigned a health partner, who assists the participant in completing the surveys and other assessments, reviews and explains the health assessment report, and helps in setting and achieving the participant's health-related goals. The health partner provides information, aid in navigating the health system, and practical advice and moral support.
The Health Assessment Report and Health Action Plan
All of the information collected on each participant is assembled into the health assessment report, which is organized to provide a general profile (health signature), as well as detailed information. The participant and their partner review the report together, identifying opportunities for improving health. A "Health Action Plan" is then developed, with specific goals set by the participant and detailed strategies for achieving those goals. The health partner stays in touch with the participant by e-mail or telephone at intervals agreed upon when the action plan is made.
Outcomes Figure 1 shows the age distribution of the initial Center cohort. The distribution is like that for the Emory employee population as expected. Although we sought to develop a cohort of "essentially healthy" people, it is apparent from the physiologic characteristics of the cohort that most of them had significant health risks. Figures 2-4 show the frequency distributions and summary descriptive statistics for body mass index (BMI), serum high density lipoproteins and systolic blood pressure in this cohort. It is apparent from those data that there are significant opportunites for improving health and disease risk even in an "essentially healthy" population (at least as we defined it).
Because the program is so new, data from only fifty-one participants who have completed a six-month follow-up evaluation have been examined. However, the results show significant improvement in the number of biological risk factors as well as in emotional and psychological factors. Table 1 list several health related variables showing the baseline values, the changes at 6 months and the p value. Even in this small group, there were stastically significant reductions in body mass index, percent body fat, and systolic blood pressure. Fitness (VO 2 max) improved significantly, fasting blood glucose decreased, and serum high-density lipoprotein concentrations increased. Standardized instruments evaluating depression, anxiety, and stress also all improved significantly. Although additional data and longer-term follow-up are essential for an adequate evaluation of the program, we are encouraged by this preliminary information.
SUMMARY
Although chronologic aging is inevitable, how much of the usual biologic changes associated with age are an essential part of the process is not clear. Most clinical investigations in older adults have focused on disease or injury (what can go wrong). There is little detailed information available that defines optimal health (what can go right) as a function of age reaching into the eighth and ninth decades of life. In order to address this knowledge gap, the Center is conducting studies of exceptionally healthy people spanning the age spectrum from twenty years to well into the eighth decade of life. These people are on no medications and they have normal blood pressure, no chronic disease, and a normal body mass index. The elaborate series of assessments are the same as those done in the participants in the Center for Health Discovery and Well Being program. While there is physiologic aging of the cardiovascular system (e.g., systolic blood pressure, cardiovascular fitness) and other health-related factors, how the slope of the lines describing these data as a function of age compare to the more general population is a major focus of the Center's research. These data may describe optimal health-related goals in elderly people that will be of use in the health-focused care of this growing population. Frequency distribution of ages in the initial CHDWB cohort (Nobs is number of observations)
Frequency distribution (percent of participants to date) of body mass index (BMI) in the initial CHDWB cohort (Nobs is number of observations) Frequency distribution (percent of study participants to date) of serum high density lipoproteins (HDL mg/dL) in the initial CHDWB cohort (Nobs is number of observations) Frequency distribution (percent of study participants to date) of systolic blood pressure (mmHg) in the initial CHDWB cohort (Nobs is number of observations) Table 2 Center for Health Discovery List of Questionnaires, Assessments and Laboratory Measurements
